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Abstract

Introduction: Chronic opioid use is unfortunately perceived among these postoperative patients, specifically within orthopedic surgery.
Patientshavingorthopedicsurgeriesareat risk forbecomingaddicted toopioids, andonebenefit ofperipheral nervesblockscouldbe toprovide
analternativemodeofpaincontrol. This study takesa retrospective lookat theuseofperipheralnerveblocks forpaincontrol followingsurgery for
isolated traumatic ankle injuries.Wehypothesize thatwhenperipheral nerveblocksareadministeredpreoperatively topatientswith closedankle
fractures, they will have overall better control of postoperative pain compared to patients who did not receive a peripheral nerve block.
Objectives: The objective of this investigation was to evaluate the effect of preoperative peripheral nerve blockade on pain
outcomes after ankle fracture surgery.
Methods: After approval from our institutional review board, a Current Procedural Terminology code search was performed of all
patients within our institution over a 3-year data collection period (August 2016–June 2019). This resulted in 177 subjects who
underwent isolated closed ankle fracture open reduction internal fixation (ORIF), of which 71 subjects met inclusion criteria.
Results: Results of the primary outcome measures found no difference in the mean postoperative care unit (PACU) pain scores
between the groups (2.39 6 2.91 vs 3.52 6 3.09; P 5 0.1724) nor the frequency of those who reported only mild pain (63.0% vs
47.10%; P5 0.2704). Subjects who received a peripheral nerve block spent more time in the PACU before discharge (2.066 1.05
vs 0.94 6 1.21 hours; P 5 0.0004). Subjects receiving a peripheral nerve block were more likely to be given no analgesics in the
PACU (38.9% vs 11.8%; P 5 0.042) and less likely to receive a narcotic analgesic in the PACU (53.7% vs 82.4%; P 5 0.047).
Conclusion: Although the results of this investigation demonstrate no significant difference in the mean PACU pain scores, they do
demonstrate a significant difference in the amount of pain medication given in the PACU setting. This information will be used for
future investigations of this discrepancy between pain perception and need for immediate postoperative pain medications as it
relates to multimodal pain control in the setting of ankle fracture surgery.
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1. Introduction

Opioids are commonly prescribed to reduce postoperative
pain.6,27 A substantial number of postsurgical patients sub-
sequently become addicted to prescription narcotics, with
approximately 2 million people in the United States addicted to
prescription opioids and approximately 530 deaths occurring
weekly because of opioid overdose.8,11,17,20 Among pre-
scribers, orthopedic surgeons ranked the third highest in
writing for opioids in 2009 after primary care physicians and
internists.3,14,16,18,22,23,29

Closed ankle fractures are a common orthopedic problem that
can present either in the emergency department setting or
outpatient clinic.15 Many patients with displaced ankle fractures
will require surgical open reduction internal fixation (ORIF), and
typically, patients will be prescribed narcotics postoperatively for
pain control.4,15 Publications have discussed “over prescription
of narcotics” when it comes to lower extremity surgery such as
ORIF.7,9,10,13,17 Saini et al.24 specifically looked at foot and ankle
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orthopedic surgery and concluded that anesthesia type, patient
age less than 60, preoperative visual analog scale score of greater
than 6, and osseous-based procedures were independent
factors associated with opioid consumption.

With the existing risk to patients of continued opioid use
beyond the postoperative period, alternative methods of pain
control must be used. Peripheral nerve blocks offer one option to
provide good pain relief and decrease the number of narcotics
used in the postoperative setting for patients undergoing osseous
orthopedic procedures, and specifically foot and ankle sur-
gery.2,12,14,21,25 Patients having orthopedic surgeries are at risk
for becoming addicted to opioids, and one benefit of peripheral
nerve blocks might be to provide an alternative mode of pain
control.

Given these considerations, the objective of this investigation
was to evaluate the effect of preoperative peripheral nerve
blockade on pain outcomes after ankle fracture surgery. We
hypothesize that patients with administration of peripheral nerve
blocks will have decreased postoperative pain scores as
compared to those without peripheral nerve blocks in the setting
of closed ankle ORIF.

2. Methods

After approval from our institutional review board, a Current
Procedural Terminology (CPT) code search was performed of all
patients within our institution over a 3-year data collection period
(August 2016–June 2019).5 The specific codes used in this search
were as follows: 27766 (open treatment of medial malleolus fracture,
includes internal fixation), 27769 (open treatment of posteriormalleolar
fracture, includes internal fixation), 27792 (open treatment of distal
fibula fracture [lateral malleolus], includes internal fixation), 27814
(open treatment of bimalleolar ankle fracture [ie, lateral and medial
malleolar, lateral and posterior malleoli, or medial and posterior
malleoli], includes internal fixation), 27822 (open treatment of
trimalleolar ankle fracture, includes internal fixation when performed,
medial and/or lateral; with fixation of posterior lip), and 27823 (open
treatment of trimalleolar ankle fracture, includes internal fixation when
performed,medial and/or lateralmalleolus,with fixationof posterior lip)
(Table 1).26

The electronic medical records were then retrospectively in-
terrogated for studyselectioncriteria. Inclusioncriteriawereas follows:
patients between the ages of 18 to 65 years, with a CPT code of
27766, 2269, 27792, 27814, 27822, and/or 27823, and with the
procedure performed by an orthopedic or podiatric surgeon.
Exclusion criteria included open fractures, polytrauma, pilon/crush
type injuries, and/or surgery occurring greater than one month from
the initial injury. Patients who did not have a postoperative care unit
(PACU) pain score recorded or proper documentation of post-
operative medications were labeled as incomplete medical records
and therefore, met exclusion criteria. Preoperative radiographs were
reviewed by one study author (S.M.) and classified according to the
Lauge-Hansen classification.30 Administration of a peripheral nerve
block (defined by a combination of a femoral [popliteal block] and in
most cases, an adductor canal [saphenous nerve] block) to the
affected lower extremity was dependent on individual surgeon’s
preference at the time of surgery.

The primary outcome measure of this study was comparison of
themeanPACUpain scorebasedon the visual analogscalebetween
those subjects who received a peripheral nerve block and those who
did not. Secondary outcome measures included the average time in
PACU before discharge (accounted for in the number of hours) and
any analgesic medications given in the PACU. Collected de-
mographic variables included participant age, sex, bodymass index,

history of smoking, drug use (definedas oral/nasal/intravenous use of
schedule I or schedule II drugs based on electronic medical record
documentation), alcohol abuse (defined as excessive intake of
alcoholic products), type of medications administered during the
peripheral nerve block (those who received dexamethasone and
those who did not), and timing of the peripheral nerve blockade.

The peripheral nerve blockwas performed by the acute pain team,
consisting of one anesthesiology attending and one anesthesiology
resident using guidelines from the New York School of Regional
Anesthesia popliteal and adductor canal techniques.1,28 Initially,
patients were placed in a supine position on their hospital stretcher
and blankets placed under the patient’s ankle and leg tomaintain hip
flexion. A linear ultrasound probe was placed superior to the popliteal
fossa of the posterior knee joint until the sciatic nerve was visualized.
Under ultrasound guidance, an insulated 40 stimulating needle was
advanced in-plane medially through the lateral thigh towards the
sciatic nerve. Small aliquots of the local anesthetic mixture were
injected surrounding the sciatic nerve. After this, the adductor canal
block was performed by externally rotating the affected extremity and
placing a linear ultrasound probe on the patient’s anteromedial thigh,
superior to the knee joint. Once the saphenous nerve and femoral
artery were located deep to the sartorius muscle, an insulated 40
stimulatingneedlewasadvanced in-planeunder ultrasoundguidance
to the region of the saphenous nerve. Small aliquots of the local
anesthetic mixture were injected surrounding the saphenous nerve.

Data were stored in a password-protected and encrypted
personal computer for subsequent statistical analysis. All statistical
analyses were performed by one study author (A.J.M.) using
Statistical Analysis Systems software (SPSS), version 9.2 (SAS
Institute, Cary, NC). Categorical variables were considered in terms
of a frequency count and comparedwith use of the Fisher exact test.
Continuous variableswere considered in termsof themean,SD, and
range and compared with the use of the unpaired Student t test.

3. Results

The initial CPT procedural code search identified 177 potential
study subjects. Of these, 13 (7.3%) were excluded secondary to
open ankle fractures, 6 (3.4%) were excluded secondary to
polytrauma, 8 (4.5%) were excluded because of not undergoing
ORIF surgery, 12 (6.8%) were excluded because of having ankle
ORIF surgery greater than onemonth after the initial injury, and 67
(37.9%) were excluded secondary to incomplete medical
records. This resulted in 71 subjects meeting selection criteria.
Of these 71, 54 (76%) underwent a preoperative peripheral nerve
block as previously defined.

A comparison of subject demographics is displayed inTable 2.
No differences between groupswere observedwhen considering
subject sex (P5 1.00), age (P 5 0.0795), body mass index (P5
0.3140), smoking history 33 (P 5 1.00), alcohol abuse history (P
5 0.5871), drug abuse history (P 5 0.3885), or fracture
classification (P 5 0.73–1.00).

A comparison of immediate postoperative pain outcomes is
presented in Table 3. No differences were observed with respect to
the mean PACU pain score among subjects with a peripheral nerve
block compared with those without a peripheral nerve block (2.396
2.91 vs 3.52 6 3.09; P5 0.1724), nor was there a difference in the
number of thosewho only reportedmild pain (63.0% vs 47.10%;P5
0.2704). Subjects who received a peripheral nerve block were found
to spend more time in the PACU before discharge (2.06 6 1.05 vs
0.9461.21). Finally, as demonstrated inTable 4, subjects receiving a
peripheral nerve block were more likely to be given no analgesics in
the PACU (38.9% vs 11.8%; P 5 0.042) and less likely to receive a
narcotic analgesic in the PACU (53.7% vs 82.4%; P5 0.047).
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Table 5 displays within-group comparisons of subjects
receiving a peripheral nerve block. No difference in the mean PACU
pain scores was observed when comparing unimalleolar fractures
with a single incision to bimalleolar fractures involving 2 incisions (2.39
62.91 vs 2.5562.97;P50.7774). Nodifference in themeanPACU
pain scores was observed when comparing peripheral nerve blocks
administered greater than and less than one hour from the procedure
(2.4862.93 vs 2.3962.91;P5 0.8715). And finally, no difference in
the mean PACU pain scores was observed when comparing
peripheral nerve blocks performed with and without dexamethasone
(2.396 2.91 vs 2.486 2.96; P5 08824).

4. Discussion

The objective of this retrospective comparative study was to
assess patients undergoing isolated ankle ORIF with and without
the use of peripheral nerve blocks for perioperative pain
management. Our results demonstrate that subjects who
received a peripheral nerve block did not have a significant

difference in themean PACU pain scores compared with patients
who did not receive a peripheral nerve block, but the results did
demonstrate that subjects who had a peripheral nerve block were
less likely to receive a narcotic in the PACU and more likely to not
receive any pain medication overall.

Many studies have shown the effectiveness of peripheral nerve
blocks for perioperative pain management for patients undergoing
foot and ankle elective procedures; however, no study has
previously discussed multimodal pain management with peripheral
nerve blocks for isolated ankle fracture patients having ORIF.
Michelson et al. investigated multimodal analgesia therapy for
patients undergoing ankle and hindfoot fusions with associated
length of hospital stays. What they discovered is that multimodal
therapy lowered the hospital length of stay by 2 days compared to
traditional pain management, irrespective of the complexity of the
surgery. However, this publication did not discuss the efficacy
associated with isolated ankle fractures because the pathophysiol-
ogy differs tremendously compared to elective hindfoot fusions.19

When we evaluated the patients’ basic demographics, there
were no statistical significant differences between the group of
patients who received a peripheral nerve block and the group of
patients who did not receive a peripheral nerve block. The type of
fracture pattern, the type of medication used for the peripheral
nerve block, and the comparing peripheral nerve blocks
administered greater than and less than one hour from the
procedure did not statistically change with the patient’s mean
PACU score between the 2 cohorts. Interestingly, Kahn et al.
assessed the incidence of complications with the use of both
popliteal and ankle blocks for foot and ankle surgery to aid in pain
management. The authors concluded that the incidence of
neurologic complications was 7.2% and serious complications
0.7% without clear etiology (surgical vs nerve block-related
complications).16 They also found a higher complication rate for
popliteal blocks using perineural dexamethasone, although there
was a lack of randomization to the study. Our study did not
evaluate the long-term effects of the medication, but rather
evaluated the medication’s efficacy with postoperative pain
management, and our findings did not show a significant
difference among patient’s postoperative pain score.

Interestingly, the average time spent in the PACU was
approximately one hour longer in patients who received a
peripheral nerve block compared with those patients who did

Table 2

Subject characteristics.

Subject characteristics Subjects with peripheral nerve
blocks (N 5 54)

Subjects without peripheral nerve
blocks (N 5 17)

P

Age (y) 38.3 6 13.62 (18–62) 44.76 6 11.04 (20–59) 0.0795

Female gender (%) 30 (55.5) 10 (58.8) 1.00

BMI (kg/m2) 30.37 6 6.75 (20.3–47) 32.44 6 8.98 (20.98–52.52) 0.3140

Smoking history (%) 33 (61.1) 11 (64.7) 1.00

Alcohol history (%) 3 (5.6) 2 (11.8) 1.00

Substance abuse history (%) 16 (29.6) 7 (41.2) 0.3885

Lauge-Hansen classification subtype (%)
SER II 4 (7) 1 (6) 1.00
SER IV 36 (67) 11 (65) 1.00
PER III 3 (6) 1 (6) 1.00
PER IV 10 (19) 4 (24) 0.730
SAD II 1 (2) 0 (0) 1.00

Continuous data are presented as mean 6 SD (range) and compared with an unpaired Students t test.
Categorical data are presented in terms of a frequency count (%) and compared with the Fisher exact test.

*Statistical significance defined as P , 0.05.

BMI, body mass index; SER, supination external rotation; PER, pronation external rotation, SAD, supination adduction.

Table 1

Common Procedural Terminology (CPT) codes used for initial
search criteria from August 2016 to June 2019.

CPT code Description

27766 Open treatment of medial malleolus fracture,
includes internal fixation

27769 Open treatment of posterior malleolar fracture,
includes internal fixation

27792 Open treatment of distal fibula fracture (lateral
malleolus), includes internal fixation

27814 Open treatment of bimalleolar ankle fracture (ie,
lateral and medial malleolar, lateral and posterior
malleoli, or medial and posterior malleoli), includes
internal fixation

27822 Open treatment of trimalleolar ankle fracture,
includes internal fixation when performed, medial
and/or lateral; with fixation of posterior lip

27823 Open treatment of trimalleolar ankle fracture,
includes internal fixation when performed, medial
and/or lateral malleolus, with fixation of posterior lip
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not receive a peripheral nerve block, regardless of when patients
received the block (preoperatively vs postoperatively). We can
possibly contribute this to patients having nerve block site pain or
peripheral nerve block medications wearing off earlier than
expected; however, these outcomes were not measured in this
study. Another reason for this significant difference could have
been delayed PACU discharge not necessarily due to pain, but
rather, due to concerns of motor weakness associated with the
block and need for closer monitoring before safe discharge.
Future studies may use these preliminary data to further assess
patient’s specific pain and mobility before discharge.

Although our primary results did not demonstrate statistically
significant data, the results of postoperative pain medication
distribution raise an interesting point of discussion. Subjects with a
peripheral nerve block were less associated with receiving a narcotic
in the PACU andmore associated with not receiving any type of pain
medication in the PACU, which was statistically significant compared
with subjects without a peripheral nerve block. Fourteen of the 17
patients who did not have a peripheral nerve block were given either
intravenous or oral narcotic for pain management in the PACU.
Although we did not track postoperative pain medications given and
taken after the patientwasdischarged from thehospital, this supports
the idea that those subjects who received a peripheral nerve block
weremore likely to take less narcoticmedications at homeand overall
decrease the narcotic use in the postoperative setting. Although this
concept is theoretical in this study, results of this studymaypropagate
further investigation, similarly to previous publications.20

Our study did have some inherent weaknesses and limitations.
One of the major limitations of the study was the number of patients
excluded (N5 100). Our resultsmay have been skewed by excluding

patients sustaining polytrauma and patients who underwent surgery
greater than one month after their initial injury. One of the other major
limitations of the study was the inconsistency of recording the mean
PACU pain scores. Many of the electronic medical charts did not
record patient’s pain immediately after surgery and immediately
before their discharge, leading to a lower overall pain scale between
the 2 cohorts, which could have skewed the overall results. This
variation in documentation may have occasionally resulted in
inconsistent reporting of each patient’s pain scores. Such inconsis-
tencies could be resolved by the development of a postoperative pain
managementprotocol forpatients recovering fromorthopedicsurgery
in the PACU. A similar retrospective study could be completed after
initiation of such a protocol. In addition, our study did not discuss the
administration of preemptive oral analgesics administered preoper-
atively, as well as prescriptions of postoperative pain medications
prescribed to the patient on discharge. The incorporation of such
multimodal perioperative pain management into this study may have
provided further insight into postoperative pain control in isolated
ankle injuries, making this an inherent weakness of this study.

In conclusion, the results of our study showed no significant
differenceamongpatientswhohadaperipheral nerveblockcompared
with those who did not for isolated ankle fracture ORIF. Although this
study was limited by sample size, and our primary findings were not
statistically significant, the study did reveal multiple compelling findings
worthy of future investigation. This study provides better insight to
multimodal pain management and may be used to better establish
postoperative pain protocols, specifically in the immediate PACU
phrase with patients undergoing isolated ankle fracture ORIF.
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